














The 2,540 acres of Area B which are to be reclaimed presently consist of scattered residential,
commercial and industrial sites, impoundments and reservoirs, roads, drainage canals and
ditches, mowed city lots and larger pasture areas, shrub covered lots, a golf course and a
relatively small unit of emergent grassland-wet pasture at the juncture of State Hwy 69 and Main
"A". This latter site appears to function as a viable wetland more than other sections of Area B
because of the presence of emergent grassland and small standing water areas. Under present
Corps of Engineers’ guidelines, much of the undeveloped portions of this unit may be
considered wetland based on the presence of hydric soils, wetland hydrology (i.e, saturated
soils during the growing season), and existing or potential (in the absence of mowing and/or
planting of commercial grasses) hydrophytic vegetation. However, all sites have been modified
by man, to some extent, and habitat value varies significantly with location.

Interpretation of a 1985 (NASA) aerial photograph indicates that construction of a 110-acre
pond along Main "A" at the juncture of 60th Street and the Kansas City-Southern Railroad
tracks, will destroy some structures, transitional shrub-covered areas, mowed and/or grazed
grasslands, and a small area of fresh marsh at the southern end of the proposed pond.

Implementation of Alternative 2 in Area A will require construction of flood protection levees
along drainage lateral "C-7" from the Montrose Pump Station on the west to the juncture of "C-
6" and "C-6-A". This levee would extend southeast of "C-6-A" parallel to US Hwy 69 to the
latitude of "C-2" where it would bend north to connect with US Hwy 69. A 275-acre detention
pond would be constructed on the northwest side of the levee and "C-6".

This plan will reclaim a smaller net area of land in Area "A" than will Alternative 1 because 275
acres will be in a detention pond. Furthermore, some of the area immediately northwest of "C-
6" which would have been reclaimable under Alternative 1 will now be converted to a detention
pond. However, Alternative 2 reclaims a larger segment of property along Main "C" between
State Hwy 365 and the Jefferson County Airport. This additional, reclaimable land presently
consists of spoil banks along drainage canals, poorly drained shrub and grassland habitat, and
depressions with emergent grasses such as rushes and cattails. The 3,510 acres which remain
unreciaimable under Alternative 2, can be expected to function as described in Alternative 1.

Wetlands Determination and Constraints on Land Use

On January 10, 1989, four Federal regulatory agencies (Fish and Wildlife Service,
Environmental Protection Agency, Department of the Army, and Soil Conservation Service)
adopted the Federal Manual for Identifying and Delineating Jurisdictional Wetlands (referred to
as the Manual). The criteria established in this Manual are being used by the Environmental
Protection Agency (EPA) and the Corps of Engineers (CE) in administering the Section 404
permit program which governs dredge and fill operations in wetlands. The Soil Conservation
Service (SCS) is using the Manual to identify wetlands in agricultural areas belonging to farmers
applying for US Department of Agriculture (USDA) program benefits under the "Swampbuster"
provision of the Food Security Act of 1985. The Fish and Wildlife Service will adhere to these
criteria in their classification and delineation of wetlands (Federal Interagency Committee for
Wetland Delineation [FICWD] 1989).

While the CE makes the wetland determination which is subject to final review and approvat by
EPA, the criteria for identifying jurisdictional wetlands as presented in the Manual were
consulted in preparing the map depicting vegetation zones and land use in the study area (Exhibit
A-2). Vegetation zones, rather than individual communities were mapped because the
interpretation was based on a brief reconnaissance (November 17, 1988) to a portion of the site
to verify a previous study (Irby 1982) and to ground check a recent, small scale, color infrared
photograph (NASA 1985). Also consulted for this interpretation was the map showing
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"Distribution of Wetlands and Benthic Macroinvertebrates, Submerged Lands of Texas,
Beaumont-Port Arthur Area”" (White et al. 1987).

In order for an area to be declared a wetland, three mandatory criteria must be met: hydrophytic
vegetation, hydric soils and wetland hydrology (FICWD 1989:5). Hydrophytic vegetation is
defined as "macrophytic plant life growing in water, soil or on a substrate that is at least
periodically deficient in oxygen as a result of excessive water content” (FICWD 1989:5). The
hydrophytic vegetation criterion is met if:

1. more than 50 percent of the composition of the dominant species from all strata are

obligate wetland (OBL), facultative wetland (FACW), and/or facultative (FAC) species
or

2. a frequency analysis of all species within the community yields a prevalence index
value of less than 3.0 (where OBL = 1.0, FACW = 2.0, FAC = 3.0, FACU = 4.0, and
Upland = 5.0} (FICWD 1989: 5).

If the area has hydric soils and wetland hydrology, but the criteria described above are not quite
met, the site is considered to be a problem area wetland, but a wetland never the less (FICWD
1989:5).

The areas mapped as emergent wetland on Exhibit A-2 are located primarily in Area A and
contain species (i.e., cattails, bulrushes, cordgrasses, panicums, smartweeds, millets,
spikerushes, and paspalums) that have indicator status as obligate wetland, facultative wetland
or facultative species. The area depicted as urban grassland ( Area B on Exhibit A-2) appears to
be better drained with the vegetation being kept short either by mowing or grazing. Several of
these urban grassland sites are located on golf courses or industrial sites. There are pockets of
wetter areas, as seen on the 1985 aenal photograph, but these are too small and scattered to
depict on this scale map. It would require field inspection to verify the wetland indicator status
of plants on the urban grassland areas, therefore, these sites were delineated separately from
emergent wetland.

Exhibit A-2 denotes scattered patches of scrub/shrub habitats. Within Area A, field
investigations verified Irby's (1982) identification of these areas as being invaded primarily by
overstory vegetation dominated by Chinese taillow, with willows, baccharis and rattlebush.
These species have an indicator status of facultative, obligate, facultative, and facultative wet,
respectively, thus indicating that these sites have hydrophytic vegetation.

Scrub/shrub habitat in Area B is likely to have the same overstory vegetation as is present in
Area A. In many places, there appear to be wet soils showing between the overstory (NASA
1985). Dredged material disposal sites in Areas A and B will be elevated and better drained
even though they may contain an overstory (i.e., Chinese tallow) similar to that of lower lying
areas. Such sites, perhaps, may qualify as nonwetland because of their Made land classification
and better drainage.

The second criterion for designating a wetland site is that the soils be hydric, i.e., "flooded,
ponded, or saturated for usually one week or more during the period when soil temperatures are
above biologic zero 41°F" (FICWD 1989:6). All three natural soils (Harmris clay, Beaumont
clay, and Morey silt loam) mapped for the site (USDA 1965) are classified as hydric soils
(Environmental Laboratory 1987). While the Manual (FICWD 1989:6) notes that "caution must
be exercised in using the hydric soils list for determining the presence of hydric soils at specific
sites”, soils testing would be required to prove that a specific site within the study area did not
qualify as a hydric soil.



The third criterion for wetland determination, i.e., wetland hydrology, is met if there is
"permanent or periodic inundation, or soil saturation to the surface, at least
seasonally..."(FICWD 1989:7). On poorly to very poorly drained soils, such as occurs in the
study area, this wetland hydrology criteria, with regard to saturation, is met if:

1. the water table is less than 0.5 ft from the surface for usually one week or more during
the growing season (on mineral soils) or

2. the water table is usually at a depth where saturation to the surface occurs more than
rarely {on organic soils) (FICWD 1989:7).

The wetland hydrology criterion for inundation is met if the site is "ponded or frequently
flooded with surface water for one week or more during the growing season." (FICWD
1989:7).

The potential classification of most, if not all, of the land in Area A and much of the southern
and undeveloped portion of Area B as wetland, as defined by the Manual (FICWD 1989),
places severe constraints on the preparation of these areas for development if the development
requires land filling. Under present guidelines for delineating jurisdictional wetlands, prior use
of a former wetland for agriculture or silvaculture does not affect (i.e., alter) its wetland
designation if, under natural conditions, the area would be a wetland. The Texas Wetlands Act
(Acts 1989, 71st Leg. Ch 1202) defers to the federal definition in delineating wetlands.

Options for Multiple Use of Areas
Remaining within 100-year Ponding Limits

Permit Considerati Pr Wetland I

Prevailing policy regarding issuance of a 404 permit for implementation of a land use program
which will result in destruction of wetland habitat is that the proposed action must be justified in
terms of purpose and water dependency need, and have acceptable mitigation for unavoidable
impacts. Prior to issuance of a 404 permit, the permit process must be followed. During this
time, the CE must protect the public interest by identifying key concerns and considerations and
evaluating the alternatives to the proposed action. This is achieved with preparation of an
environmental impact statement (EIS) or environmental assessment (EA) (uniess the CE makes a
finding of no significant impact), public hearings, and public comment period. In reaching a
decision, the CE must follow policies and laws in effect now.

The EPA has veto power over the CE in issuing a 404 permit. Recent comments by one EPA
representative (Thomas 1989) summarized EPA's position on wetland destruction. They
evaluate a project to determine if there are alternatives to the proposed action which will avoid
impact to wetlands. Furthermore, the proposed action must be water dependent. With regard to
mitigation, they look for sequencing, i.e., first, avoid impacts; second, minimize impacts by
mitigating on site; and third, compensate for unavoidable impacts by mitigating off site.

When mitigating wetland loss, EPA's policy is to recover an acre for each acre lost, including its
function. If there is a delay in bringing the replacement acre up to the function of the acre lost,
more acreage may be required for mitigation. This is part of their "no net loss” policy which is
being defined further. EPA realizes that in coastal areas where there is a prevalence of wetlands,
it may be necessary to create wetlands in order to accommodate any development in the future.
Furthermore, marsh management to retard or reverse wetland loss is viewed as one alternative to
achieving "no net loss."”
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The major difference between Alternative 1 (Pumping) and Alternative 2 (Pumping and
Detention) is that Alternative 2 will remove a larger area from the 100-year ponding limit (3,285
acres versus 1,470 acres). One compelling argument for approval of Alternative 2 is that it
would provide flood protection to sites within Area B that are developed. The undeveloped
portions of Area B which are under pressure for future development have been degraded
already with regard to habitat value because of past flood management practices and weed
control or grazing. There would be an economic benefit to the city to have additional sites in
Area B developable because of an increased tax base and a decrease in special services that
presently result when the developed areas flood.

A portion of Area A also includes some development along State Hwy 365 which would be
removed from the 100-year ponding limits under Alternative 2, resulting in economic benefits
similar (though less substantial) to those which can be expected in Area B. However, removal
of 1,470 (Alternative 1) to 3,285 (Alternative 2) acres from flooding will impact a large area of
wetland of varying habitat quality. Future development of some of these reclaimable sites can
be expected to require mitigation as a condition of permit approval.

Given the minimal difference in cost and the significant difference in in the area of developed
property removed from the 100-year ponding limits, Alternative 2 would be the more
economical alternative. However, this is the plan most likely to require the most mitigation
because of the larger area of wetland impacted. Mitigation options which would aid approval of
the 404 permit for either of these two alternatives are discussed, in general terms, below. More -
detailed mitigation plans will require additional base line information on environmental, social,
economic, and cultural parameters; consultation with all parties involved including city,
drainage, and regulatory personnel and private landowners; and detailed information on the
drainage system improvements being permitted.

Potent it

The value and reason for preserving wetlands is often expressed in terms of their functions
(Table A-2). The various wetland areas at this study site presently serve or could be enhanced
to serve all of these functions, to some extent, with the exception of Number B: "barriers to
waves and erosion.” Some of these functions could be enhanced through management for
private commercial gain and still retain public benefit functions. For example, improving
waterfowl habitat for commercial alligator farming or hunting and trapping leases also improves
habitat for other wildlife. Simultaneously, the site continues to function for flood conveyance,
flood storage, sediment control, water supply, off season (for hunting and trapping) recreation,

education and research, open space and aesthetic values, and water quality enhancement (Table
A-2).

Improvement of recreational areas within the wetlands through the construction of nature trails
(hiking or canoeing), observation decks (at high quality habitat or aesthetically pleasing sites),
fishing ponds, swimming "holes”, boating/skiing lakes and canals ( using Main Canal "C" and
an existing borrow mine), and public access sites, would encourage use of the area by a paying
public without significantly altering the quality or function of the wetlands. To make this a
commercial venture, additional recreational facilities, such as camp grounds, rental camping
units, recreational supply stores, visitor interpreter center or natural history museume-terrarium-
aquarium center, small-scale amusement park, may need to be constructed on non-wetland or
filled, low quality wetland areas adjacent to the managed wetlands.

A planned, active wetland management program, including water level management, selective

planting of vegetation for wildlife food and shelter, and planned landscaping to create permanent
standing water areas and “chenier" ridges for upland and migratory species, would increase the
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carrying capacity of the habitat and make it even more attractive for tourists. Because this
wetland is along a major migratory route, it could be enhanced to attract more migratory birds
and wintering ducks and geese. Such an arrangement would not only create resting, shelter,
and feeding habitat that is being rapidly lost to erosion and development in other areas of the
Strandplain Region of Texas, but it would also attract bird watchers and nature lovers to the
area, thus improving and diversifying the local economy.

Acquisition and enhancement of wetlands remaining within the 100-year ponding limits and
detention ponds (constructed under Alternative 2) for waterfowl and other wildlife may be
acceptable mitigation for a permit allowing for the potential development of reclaimable acreage.
Such action could be achieved under the North American Waterfowl Management Plan through
a "Joint Venture" between the US Fish and Wildlife Service and the City of Port Arthur and/or
private land owners (US Dept. of Interior, Fish and Wildlife Service 1989; LA Dept. of Wildlife
and Fisheries et al. 1989, Curtis 1989). Private wetland landowners can benefit from the "Joint
Venture" program individually and enhance their wetland for waterfowl or donate land which is
to remain within the 100-year ponding limits for conservation in exchange for a permit to
develop land reclaimed with Alternative 1 or 2. The ratio of acreage to be donated to compensate
for acreage to be impacted by the proposed action would be established by the US Army Corps
of Engineers with input from other regulatory agencies such as the US Fish and Wildlife
Service, EPA, and Texas Parks and Wildlife Department. The details for funding the
management of the donated lands in order to enhance their wetland habitat value and use by
waterfowl] and other wildlife would have to be developed and the cost included as part of the
mitigation requirements.

Construction of the water detention areas could be done in such a way as to improve their
wetland value and possibly mitigate, to a limited extent, the potential development of the area
removed from the 100-year ponding limits. Details on utilization of the detention ponds for
wildlife will be governed by the depth and management of water levels in the pond, i.e.,
permanently flooded or drained. For example, if the detention ponds are to have permanent
standing water, they should be contoured in order to have a shallow shelf which could be
planted with submerged aquatics. This shelf area would function as a food and shelter source
for aquatic organisms such as fish, shore and wading birds, waterfowl, etc. To prevent growth
of undesirable aquatics, it would probably be necessary to dewater the shelf area in the detention
ponds periodically. Deeper holes in the ponds would allow fish to survive the dewatering
phase. Construction of nesting platforms or an island in the ponds could induce nesting and
increase the probability of nesting success for geese and waterfowl . Levees constructed to
protect the reclaimable lands could be planted in vegetation to provide food and shelter for
upland species. Natural landscaping of the detention pond area with picnic areas and shaded
fishing spots would enhance its recreational value as well.

If the detention ponds are to be shallow, dewatered areas, they could be managed as freshwater
wetlands if water control structures are installed. To prevent invasion of the site by trees and
shrubs which decrease the ponds' flood storage capacity, management would have to include
treatment such as buming and/or flooding to kill the shrubby species. The ponds, however,
could be planted with waterfowl food and flooded in fall and winter to accommodate migratory
ducks and geese. With proper management, it may be possible to lease these areas for cattle
grazing. However, care would have to be taken to avoid decreasing the habitat value for other
wildlife.

With the growing interest of zoos in using open, yet secured, areas for breeding grounds for
threatened or endangered species, some wetland areas which will remain within the 100-year
ponding limits may be suitable for wild animal husbandry. Such sites could also be tourist
attractions if the animals' safety is guaranteed. Continued use of wetlands for grazing of
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Table A-2. Wetlands Functions (The Conservation Foundation 1989).

A.  Flood conveyance-—Riverine wetlands and adjacent floodplain lands often form natural
floodways that convey flood waters from upstream to downstream points.

B. Barriers to waves and erosion—Coastal wetlands and those inland wetlands adjoining
larger lakes and rivers reduce the impact of storm tides and waves before they reach
upland areas.

C. Flood storage—Inland wetlands may store water during floods and slowly release it to
downstream areas, lowering flood peaks.

D. Sediment control—Wellands reduce flood flows and the velocity of flood waters, reducing
erosion and causing flood waters to release sediment.

E. Fish and shellfish—Wetiands are important spawning and nursery areas and provide
sources of nutrients for commercial and recreational fin and shellfish industries, particularly
in coastal areas.

F. Habitat for waterfow! and other wildiife—Both coastal and infand wetlands provide essential
breeding, nesting, feeding, and predator escape habitats for many forms of waterfowl, other
birds, mammals, and reptiles.

G. Habitat for rare and endangered species—Almaost 35 percent of all rare and endangered
animal species are either located in wetland areas or are dependent on them, although
wetlands constitute only about § percent of the nation’s lands.

H. Recreation—Wetlands serve as recreation sites for fishing, hunting, and observing wildlife.

I.  Water supply—Wellands are increasingly important as a source of ground and surface
— water with the growth of urban centers and dwindling ground and surface water supplies.

J.  Food production—Because of their high natural productivity, both tidal and inland wetlands
have unrealized food production potential for harvesting of marsh vegetation and aqua-
a— culture. ’

K. Timber production—Under proper management, forested wetlands are an important source
of timber, despile the physical problems of timber removal.

- L. Historic, archaelogical values—Some wetlands are of archaelogical interest. indian settle-

ments were located in coastal and inland wetlands, which served as sources of fish and
shellfish.

- M. Education and research—Tidal, coastal, and inland wetlands provide educational opportuni-
ties for nature observation and scientilic study.

N. Open space and aesthetic values—Both tidal and inland wetlands are areas of great diver-
sity and beauty and provide open space for recreational and visual enjoyment.

Q. Water quality—Wetlands contribute to improving water quality by removing excess nutrients
and many chemical contaminants. They are sometimes used in tertiary treatment of
wastewater.

Source: Adapted from Kusler, 1883
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domestic cattle, or new exotic food species, such as water buffalo, may be a profitable use while
preserving some of the areas wetland character and function.

The use of the wetlands remaining in Areas A and B for water quality enhancement, after
implementation of Alternative 1 or 2, may be of economic value for municipal and industrial
communities within the surrounding area which probably will need to meet ever tighter water
quality discharge standards in the future. By effectively utilizing some of the wetlands to treat
non-point sources of pollution, these users could avoid major capital expenditures for water
treatment plants. Fees could be assessed to the surrounding communities to finance
management of the wetlands for wastewater treatment. Whether to use the natural wetlands as
they exist or to modify portions of the area with minimal infrastructures, such as
impoundments, drainage ways, or rock-reed filter systems for treatment, would be determined
by the amount and type of pollutants which were targeted for cleanup. For example, water
hyacinths growing in linear impoundments have proven to be quite effective in removing
municipal pollutants in cities as large as San Diego. They are most effective when they can be
placed in large areas adjacent to municipalities with a mild climate, as in this area.

The basic functions of wetlands which make them suitable for wastewater treatment are:
1. Dispersion of surface waters over a large area through intricate channelization of flow.

2. Physical entrapment of pollutants through sorption in the surface soils and organic
litter.

3. Uptake and metabolic utilization of plants.
4. Utlization and transformation of elements by microorganisms (Chan et al. 1981).

Wetlands have been used to treat municipal and industrial wastewaters, stormwater runoff, and
agricultural return flows in order to remove a variety of materials such as high organic and
nutrient loads, suspended solids, salts and pesticide residues (Hantzsche 1985). However, it is
essential that pilot studies be conducted for the area proposed for use prior to major
implementation. A possible source for funding the pilot study is the Environmental Protection
Agency. Furthermore, incorporation of this use into the multiple use plan for improving the
Alligator Bayou drainage system would help justify the proposed action (i.e., Alternative 1 or
2) in terms of water dependency.

The growing demand for wetland plants to be used for wetland restoration or stabilization
programs in the Gulf Coast Region is another potential commercial use for the wetland and
transitional areas in this floodplain. Growing wetland plants would preserve most of the normal
wetland functions while providing a renewable resource. The wetland plants could be emergent
vegetation, such as cutgrass and cordgrass, or tree seedlings, such as cypress (Taxodium

distichum) and tupelogum (Nyssa spp.).
Comumercial production of flood tolerant trees, such as cypress, cottonwood (Populus deltoides)
and willow is another potential use for portions of the floodplain. Extraction of this renewable
resource would have minimal impact on wetland function and relatively temporary impact on
native wildlife.

Conclusions
These multiple use options have been presented in general terms but they represent just some of

the feasible uses of wetlands for commercial and mitigation purposes. Some of these uses can

A-13



be undertaken by private landowncrs now if they wish to have an economic return on their
property. Other uses which involve filling of wetlands will require 404 permits. Close
coordination and cooperation among private property owners, City officials, Drainage District
officials, and Regulatory Agency personnel during the 404 permit review of the proposed action
for improving the Alligator Bayou Drainage System will be needed in order to create a

workable, multiple use program which will protect the public interest as well as private property
rights.
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EXHIBIT A-3

PARKS AND WILDLIFE DEPARTMENT
4200 Smith School Acad  Auslin, Texas 78744 CHARLES D. TRAVIS
Executive Duector

October 6, 1989

Karen M. Wicker, Ph.D.

Director, Applied Science Division
Coastal Environments, Inc.

1260 Main Street

Baton Rouge, Louisiana 70802

Dear Dr. Wicker:
In response to your October 3, 1989 request for informatiocn on

sensitive species and natural communities within or near the
proposed drainage system improvements within Drainage District

BEATRICECARRPICKENSNo. 7, Jefferson County, Texas, we offer the following

Amarillo

comments. A search of the Texas Natural Heritage Program

AR (TONY) SANCHEZ JR. Tnformation System revealed no presently known occurrences of

Laredo

special species or natural communities in the general vicinity
of the project.

The Heritage Program information included here is based on the
best data currently available to the state regarding
threatened, endangered, or otherwise sensitive species.
However, these data do not provide a definite statement as to
the presence or absence of special species or natural
communities within your project area, nor can these data
substitute for an evaluation by qualified biologists. This
information is intended to assist you in avoiding harm to
species that occur on your site.

This letter does not constitute an assessment of fish and
wildlife impacts that might result from the activity for which
this information is provided. Should you need an impact
assessment from the Texas Parks and Wildlife Department,
contact the Environmental Assessment Branch of the Resource
Protecticn Divicion, attention Mr. Bcb Spain, or ccentact hin
at 512/389-4725. All requests for assessments must be in
writing.

Please contact the Texas Parks and Wildlife Department's
Heritage Program before publishing or otherwise disseminating
any specific locality information. Thank you for contacting
us. Please feel free to call me at 512/389-4533 if you have
questions.

Sincerely,
ﬁgmﬂo& M“-«»

Dorinda Sullivan, Data Manager
Texas Natural Heritage Progran
Resource Protection Division



EXHIBIT A-4

TEXAS ANTIQUITIES COMMITTEE

PO.Box 12276 Austin, Texas 78711 (512)463-6098

October 13, 1989

Karen M. Wicker, Ph.D.
Applied Science Division
Coastal Environments, Inc.
1260 Mazin St.

Baton Rouge, LA 70802

RE: Port Arthur Drainage District #7

Dear Dr. Wicker:

In general the area indicated on the map you sent us has no previously
recorded archeological sites or historic structures. But without more
detailed project specific information; i.e., plottings of the exact route of
the proposed drainage system in question, it would be impossible for us to
seriously review this project and potentially clear any of it for
development.

When available, please send us the exact routes plotted on a copy of a 7.5
minute USGS Quadrangle Map.

Sincerely yours,

Mark H. Denton
Staff Archeologist
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I. Introduction and Purpose of Study

The purpose of this study was to prepare a land use plan reflecting the determinations
and recommendations made in the engineering portion of the report.

Two alternatives were investigated from an engineering perspective with each reclaiming
a portion of the existing 100 year ponding limits and thereby creating the potential for
future development. Due to the exorbitant cost, limited accessibility, and minimal amount
of reclaimed property, Alternate One was not considered viable. Instead, Alternate Two
which would reclaim more than 3200 acres and allow for phased implementation was
recommended as the most advantageous.

With the study area defined as a result of the engineering conclusions, a land use analysis
was performed which addressed the future needs of the study area in concert with
existing development and goals for the overall area established in the City of Port Arthur’s
Comprehensive Plan. Potential iand use, traffic corrideors, and community facilities were
considered in preparing the land use plan. The plan, which is illustrated on a map of the
study area and included with this study, should be considered conceptual in nature and
utilized as a guide for determining project phasing and cost effectiveness. The plan
assumes ultimate growth of the study area and is not associated with a specific time
frame.

Il. Study Area

As previously mentioned in the engineering portion of the study, the Alligator Bayou
watershed is located in southern Jefferson County and includes property in northern Port
Arthur and neighboring cities. Drainage for the area is provided by three large drainage
canals, referred to as Main "A", "B", and "C". Due to the relatively low elevations in the
lower porticn of the watershed where these drainage canals converge, a significant
amount of ponding has occurred and the property has remained undeveloped. It is this
portion of the watershed that is the subject of this study and for which the following land
use plan is prepared. The study area includes the preperty situated between Jefferson
County Airport to the north, State Highway 73 to the south, State Highway 347 to the east
and West Port Arthur Road to the west. For planning and reference purposes, the study
area was divided into the following sectors:

Sector A:  The land situated between Jefferson County Airport to the
north, State Highway 73 to the south, U.S. Highway 69 to the
east, and West Port Arthur Road to the west.

Sector B: All land between State Highway 365 to the north, State

Highway 73 to the south, State Highway 347 to the east, and
U.S. Highway €S to the west.
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lll. Existing Conditions

For the most part, the study area is currently undeveloped with more than 5500 acres of
vacant property. The development that does exist is among the newest in the Port Arthur
area and ranges from large scale mixed use to small scattered individual uses.

Most of the residential development, both single-family and multi-family, is concentrated
in the northern portion of Sector B near State Highway 365 and 9th Avenue and are part
of the Stonegate Subdivision development. Various retail/commercial developments are
located along the frontage of the major traffic corridors within the study area, culminating
with Central Mall at the southeastern junction of State Highway 365 and U. S. Highway
69. Assorted institutional and government facilities including churches, schools and
parks, are located within the study area, primarily within Sector B. Major public facilities
include the Babe Zaharias Golf Course and the City of Port Arthur's Civic Center which
is situated along State Highway 73. Industrial uses are confined to the Jefferson County
Airport vicinity in Sector A, north of State Highway 365 with the exception of a lone
industrial site located just east of the Jefferson County Drainage District # 7’s
(J.C.D.D.#7) detention pond in the southwest quadrant of Sector B.

The following regional thoroughfares have an impact on the study area and are all a part
of the regional highway plan.

1.) State Highway 73 - This thoroughfare is being developed as
a strong east-west freeway across southern Jefferson County
area serving Port Arthur and adjacent communities. State
Highway 73 serves as an important connection between
Interstate 10 and the City of Orange.

2.) U.S. Highway 89 - The most direct connection to the City of
Beaumont, Highway 69 will be developed as a full freeway
north of State Highway 73 with landscaping and a provision
for frontage roads to create a significant entry route into Port
Arthur from the Jefferson County Airport.

3.) State Highway 347 - Currently acts as supplemental north-
south access route to State Highway 69 and will likely become
a major traffic carrier as development in the area continues.

4) State Highway 365 - Currently being developed as a four lane
expressway with limited cross street access between State
Highway 347 and U.S. Highway €9.

5.) oth Avenue_ - This thoroughfare exists as a two lane roadway
and currently serves as a minor collector street within Sector
B.



IV. Land Use Plan

Due to the conceptual nature of this study, eight basic land use categories were utilized
to formulate the land use plan. The land use categories include single-family residential,
multi-family residential, mixed use, retail commercial, institutionai/government, light
industrial/business park, industrial and parks/open space.

The single-family, multi-family, retail-commercial and parks/ocpen space categories are
self-explanatory while other land use categories were either grouped or divided and
require further definition. The institutional/government category includes churches and
fraternal organizations, schools and all local, state and federal government facilities. The
industrial category was sub-divided to make a distinction between heavy manufacturing
and production and light manufacturing and distribution (i.e., office/warehouse type
facilities). The mixed-use category was utilized for those properties whose size and
location are such that they may be developed into a number of uses and are likely to be
influenced by the growth patterns of the surrounding area. Ultimate uses for these sites
generally include all of the above defined uses with the exception of industrial. A
summary of the proposed land use distribution can be found on the Land Use Distribution
Chart included within this study.

SECTOR A

In general, the bulk of Sector A remains a part of the 100 year ponding area and is
labeled as vacant on the accompanying map of the land use plan. The environmental
analysis associated with this study (see appendix A) discusses potential uses for this area
that are compatible with its natural characteristics.

The area that would be reclaimed in Sector A is concentrated near the intersection and
along the frontage of State Highway 365 and U.S. Highway 63 and consists of
approximately 750 acres. Development of this area will be heavily influenced by these
two major highways and the Jefferson County Airport.

The area north of State Highway 365 is planned primarily for industrial and light
industrial /business park development due to its proximity to the Jefferson County Airport.
Approximately 520 acres are available for these uses in this vicinity. In addition, an
appropriate amount of retail development (approximately 83 acres) is projected along the
frontage of State Highway 365 and U.S. Highway 689.

The reclaimed area in Sector A, south of State Highway 365, is planned for mixed uses,
including multi-family, retail development and industrial. More than 300 acres will be
made available for development in this area which will be influenced by the uitimate plans
for the large vacant tract in addition to the major highways and the Jefferson County
Airport. No single-family development is proposed in Sector A.

The proposed 275 acre detention facility is also located in this area, intercepting and
detaining storm water runoff from the upper reaches of Main “C".
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An aiternative land use plan which was considered for Sector A involved the relocation of
the proposed detention facility to the area north of State Highway 365 in the vicinity of the
Jefferson County Airport. This, coupled with the proposed instrument landing system
(ILS) runway for the Jefferson County Airport would significantly alter the potential uses
south of State Highway 365. The proposed ILS runway will divert aircraft approaches
from directly over the Alligator Bayou Ponding area to the west along a boundary
between the Port Acres area and other vacant property. The increase in the amount of
property south of State Highway 365 and the significant reduction in aircraft noise would
make the area more conducive to single-family development. This alternate iand use plan
is illustrated cn Exhibit B-2 and referred to as Land Use Plan 1A.

SECTOR B

The conceptual land use plan for Sector B calls for the expansion of the single-famity
residential development which has occurred in the northern portion of the sector. In
general, the residential cells would revolve around the intersection of 9th Avenue and 60th
Street, two of the primary collector streets which currently serve the interior of Sector B.
It is anticipated that these two internal collectors would be developed as parkways,
providing access to the residential cells and the various attendant service facilities that
accompany concentrations of single-family development. This concept will require the
dedication of additional right-of-way for esplanade and adjacent landscape treatment, but
will allow these corridors to become attractive internal ribbons complementing the parks
and greenbelt system (discussed later in this section) and connecting the residential area
with the surrounding major retail facilittes and the Port Arthur Civic Center complex.
These two scenic parkways will aid in providing the area with a common neighborhood
development theme and promote community cohesiveness.

In all, more than 800 acres are designated for single-family development within Sector
B. The development of these cells will be accompanied by the usual service facilities that
are common to and compatible with single-family neighborhoods. Although no additional
institutional /government cells were specifically illustrated in the proposed iand use plan,
it is anticipated that the large single-family cells will accommodate schools, churches, and
recreational facilities which will be strategically located throughout the Sector. Internal
retail uses should be reserved for small service centers containing convenience stores,
dry cleaners, small fitness centers, clinics, child care and other similar residential support
facilities.

The development of a integrated parks and open space system within Sector B will be of
paramount importance to the success of the development of Sector B and the study area
as a whole. The Babe Zaharias Golf Course and Adams Park provide the basis for a
comprehensive park system for the study area. The various pipeline easements and
utility corridors located throughout Sector B could easily be incorporated into the
greenbelt system. These corridors coupled with the unique opportunity presented by
Main Canals "A" and "B" for recreational use provide Sector B with an intricate greenbelt
system that serves virtually every developable celi. Other parks and cpen space
proposals for Sector B include tract of land approximately 20 acres in size on 60th Street
near Adams Park, a 60 acre site located between Main Canal "A" and the Gulf States
Utilities easement in the eastern
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portion of Sector B, a 121 acre site situated between 9th Street, Main Canal B, and the
Gulf States Utilities easement, and a 128 acre site located at the corner of State Highway
73 and U.S. Highway 68. The size and location of each of these areas is attributable to
the various existing physical conditions including lakes and ponds that are prevalent in
the vicinity. In all, more than 800 acres, or 24% of the property within Sector B, is
allocated for parks and open space. This inciudes the existing J.C.D.D. # 7’s detention
pond, and the proposed 110 acre detention facility which is located between Main Canal
"A" and the K.C.S. Railroad in the southeastern quadrant of Sector B. This location, when
coupled with the adjacent existing J.C.D.D. # 7's detention pond, provides a satisfactory
buffer between the single-family cells and the land uses proposed in the vicinity of State
Highway 347 and State Highway 73.

The balance of the proposed development within Sector B is concentrated along the
major highways and consist primarily of retail and mixed use development. These sites
tend to be large in size in order to accommodate larger scale developments that desire
the convenient access and high visibility afforded by the iarge traffic volumes along the
major highways. Mixed use and retail account for 19% of the total acreage within Sector
B.

The only industrial ceil proposed in Sector B is located in the southeastern quadrant. The
boundary of this cell was enlarged from the existing industrial site because of its existing
rail access and the fact that it is sufficiently buffered from the single-family calls. Industrial
use, including light industrial/business parks account for 7%, or approximately 200 acres,
of the total development within Sector B.
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Land Use_Study

Family

Multi-Farnily

Mixed-Use
Retail-Commercial
Institutional /Government
Lt. Industrial/

Business Park

Industrial

Park/Open Space

TOTAL

* = |ess than 1%

Land Use Category

Single-Family
Multi-Family

Mixed-Use
Retail-Commerciai
Institutional /Government
Lt. Industrial/

Business Park

Industrial

Park/Open Space

TOTAL

* = lgss than 1%

ALLIGATOR BAYOU PONDING STUDY

Sector A
(acres)

0.0
57.0
45.0

153.0

5.0

185.0
402.0

3.978.0
4,825.0

Sector 1A

(acres)

383.0
0.0
148.0
126.0
5.0

329.0
40.0
3.793.0

4,825.0

LAND USE DISTRIBUTION

%

0.0
1.0
1.0
3.0
1.0*

4.0
8.0

100.0

%

8.0
0.0
4.0
3.0
1.0*
7.0
1.0*
78.0
100.0

Note: All acreages indicated are estimates.

Sector B

(acres)

806.0
209.0
149.0
440.0
166.0

53.0
147.0
823.0

2,895.0

Sector B

(acres)

906.0
209.0
149.0
440.0
166.0

53.0
147.0

823.0
2,885.0

%

31.0
7.0
5.0

15.0
6.0

2.0
5.0

29.0
100.0

%

31.0
7.0
4.0

15.0
6.0

2.0
5.0
29.0

100.0

Study Area
{acres)

8086.0
2686.0
194.0
583.0
171.0

238.0
549.0

4.803.0
7,720.0

Study Area
(acres)

1,289.0
208.0
298.0
566.0
171.0

382.0
187.0
4,616.0

7,720.0
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ALLIGATOR BAYOQOU DRAINAGE STUDY
For The
CITY OF PORT ARTHUR
JEFFERSON COUNTY

DRAINAGE DISTRICT # 7

SOUTEX SURVEYOR'S, INC.

Study Dates
September 1 - 30, 1988



Soutex Surveyors, Inc. recovered five bench marks from a U.5.G.S.
second order system along the Southern Pacific Railroad near the West Port
Arthur Road. One of the five bench marks, U.5.G.S. H-1016, was used as the
reference monument; T.C.& B.'s 1980 elevation of 5.512 was the refefence
elevation. Three wire level loops were run between H-1016 and J-1016, H-1016

and G-1016, and also G-1016 and F-1016. The results of the survey were as

follows:
Monument .. T.C.& B.1380 Elev. 1988 Elev. Remarks
H-1016 | 5.512 5.512
J-1016 §.999 10.0736 +0.0786
G-1016 3.221 3.2820 +0.061
F-1016 2.857 ' 2.8987 +0.0417

The survey indicated that reference monument H-1016's elevation of 5.572
had changed. The elevation ef monuments-J-1016, G-1016, and F-1016, were
within the limits of one to two hundredths of a foot. Therefore, monument G-
1016 was selected as the reference menument with an elevation of 3.221 for the
remainder of the survey in checking the Williams-Stackhouse survey of 1976
and the T.C. & B. survey of 1980.

A three wire level run was made from G-1016 east along FM Hwy. 365 to
U.S. Hwy. 63, thence south along U.S. Hwy. 69 to 60th Street, thence east
along 60th Street to Williams-Stackhouse monument and TBM's as well as D.D.No.
7 bench mark "D.D. Yellow". The results of this run are shown in the attached
Exhibit "A" and indicate about two-tenths (0.2) lower elevations than in the
Williams-Stackhouse survey.. A sideshot on J.C.D.D, No. 7 bench mark "D.D,
Yellow" at Main "C" Canal structure on FM 365 revealed an elevation of 3.834.
The survey of Williams-Stackhouse (1376} shows an elevation of 4.03 instead

of 4.74, the elevation used by J.C.D.D. No. 7. It was decided to run a level



check between G-1016 to J.C.D.D. No. 7 bench mark "D.D. Yellow". The level
run showed a differénce of only 0.03 feet.

A three wire run was then made from bench mark "D.D. Yellow" south
on Main "C" Canal to Williams-Stackhouse monument No. 10. The present
elevation of monument 10 was found to be 3.212 compared to the 1976 elevation
of 3.76.

At this time it was decided to support to use monument G-1016 as the
reference rﬁonument. A three and one-half mile three wire run was established
on the West Port A-rthur Road between J-1016 and P-1016. Elevation of P-1016
on this run was 16.648 compared to the T.C. & B. 1980 elevation of 16.645.
This satisfied Soutex Survey;ors, Inc. that G-1016 was a gcod reference monument.

The staff of Soutex Surveyor's, Inc. studied all of the field data and made
a decision to run the primaryvertical control South along the Southern Pacific
Railroad tracks and to tie one or more bench marks utilized by J.C.D.D. No.

7. A level run was made between T.C. & B.'s T.B.M~T22 to USCE monument
C-26.

During the above run, ties were also made to T.-B.M.-T23, S-1015, L-

1016, V-57, and D.D. No. 7 bench mark on a concrete wall where the storm
protection levee crosses State Hwy. 87. A side run was made to the floor slab
of J.C.D.D. No. 7 pump statiocn No. 16. The floor elevation was found to be
16.218, compared to the J.C.D.D. No. 7 elevation of 17.00. The USCE elevation
of 16.41 in 1986 was reported from a telephone conversation between Lee Ganna
with the C.0.E. (Galveston Office} and Jim Tr;ahan with J.C.D.D. No. 7 (See
Exhibit "C".) It appears that there may have been a possible elevation correction
of USCE monuments in this area between the initial construction of the storm

protection levee and before the final construction phase.



The survey revealed that the vertical control used by the City of Port
Arthur (T.C. & B. 1980) shows a difference of approximately 0.78 from that
used by J.C.D.D. No. 7. The vertical data used in the design of the Stonegate
Manor area by T.C. & B. 1969 and the vertical control used by T. C. ¢ B.

1980 were also checked using bench mark No. 10, located on the rim of a
S.W.B.T. Company manhole cover near the old entrance of Wallings Dairy on
FM Hwy. 365. The vertical control used by T.C. & B. 1980 shows that the true
elevation should be 9.50 instead of 10.23 (T.C. &€ B. 1969). The difference

of 0.73 is approximately the same difference that exists between the surveys

of J.C.D.D. No. 7 and the City of Port Arthur (T.C. &¢ B. 1980).

CONCLUSION

The present field survey has revealed that all agencies are not using the same
vertical network. To meet the requirements of the Federal Emergency Management
Agency and cthers, this practice cannot continue. The City of Port Arthur,
J.C.D.D. No. 7 and other local agencies should establish a system of bench
marks, and all vertical work should originate from this system. No exceptions
should be ailowed. Differences in the existing vertical networks should not

continue to be ignored.



SOUTEX SURVEYORS, INC.

I\ 3727 Doctors Drive + Port Arthur, Texas 77642
| 409/983-2004

CITY OF PORT ARTHUR - DRAINAGE DISTRICT NO. 7

TABULATION OF ELEVATIONS

Exhibit "A" -
Williams- D.D. No. 7
- Stackhouse T.C. & B, and or Soutex
Bench Mark 1976 1980 USCE 1988 Remarks
Elev. Ft. Elev. Ft. Elev. Ft. Elev. Ft.
G106 3.42 3.221 3.221 Re. Benc
Mark
F 1016 3.09 2,857 2.838
H 1018 5.73 5.512 5.451
J 1016 10.15 9.999 10.013
T.B.M.-3 2.80 2.654
D.D. Yellow 45.03 4.74 3.864 D.D. No.
Mon.-6 26.12 25.851
Mon.-4 1.77 1.571
Mon.-2 5.30 5.186
Mon.-10 3.76 3.212
P 1016 16.645 16.648
T.B.M.-8 4,18 4,033
T.B.M.-9 7.68 6.54Y4
T.B.M. T-22 6.532 6.486
B.M. No. 8 7.725 : 6.824 T.C. &
) 1969
C-15 1.090 *1.064
C-16 1.654 1.571
C-14 5.457 5.371
D-35 2.617 2.521
D-29 2.487 2.314
D-28 . 1.859 1.719
D-8 2.923 3.338
D-1 -0.208 -0.157
Cc-27 1.984 1.966
c-28 - 2,813 - 2.871
C-29 1.246 1.304
. C-28 1.929 1.921
C-25 0.027 0.041
S-1015 , 5.859 5.736 USCE 19
T.B.M:-T.-23 6.699 7.036
L-1016 8.861 8.883

V-57 9.340 9.379 9.409 USCE 19



Stackhouse T.C. § B.
Bench Mark 1976 1980
Elev. Ft. Elev. Ft.
P.5.-18
P.S5.~-18
P.5.~-16
Tidegauge
B.M.
C-26
C-23 1.203
BM-10 10.23
*BM-5 8.56
*BM-~6 8.74
*BM-8 7.47
*BM-9 6.96
C-6 3.575
cC-17 -0.296
C-22 ¢.250
C-21 ~-0.121
c-20 -0. 315
C-19 Q.317
C-5 5.183
C-11 1.085
C-8 3.835

* These bench marks were not set by T.C. & B., but are references from T.C.
The bench marks were established on top of G.S.U.'s
The G.S.U. K.V. line runs south of FM Hwy. 365 along the

&£ B.'s BM-10 in 1974,
anchor bolts.

Williams-

east side of the Stonegate area.

Williams-Stackhouse Monuments Nat Recovered

D.D. No. 7

and

USCE

Soutex
1988

Remark:

Mon.-1
Mon.-3
Mon.-5
Mon.-7
Mon.-8
Mon.-9

Destroyed
No Evidence of Monument
No Evidence of Monument
Destroyed
No Evidence of Monument
Destroyed

Mon.-11 No Evidence of Monument
Mon.-12 Top and Cap Broken Off

Elev. Ft.

16.41
17.00

4.00
14.70
8.18

16.218 -

3.248
14,179
7.8048
1.1585
9.4958
7.8442
8§.0142
6.7442
6.2292
3.5742
~0.3357
0.2062
-0.1788
~0.3835
0.2544
5.156
1.074
3.823

Elev. F1

USCE 1¢
D.D. Nao

D.D. No
D.D. No
USCE 19

TCeB 19

SOUTEX SURVEYORS, INC.
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APPENDIX D

HYDROLOGIC & HYDRAULIC MODELS
(Separate Cover)

DESCRIPTION

EXISTING CONDITIONS

ALLIGL.HI
STOROUT.H2
STORA.H2
STORC.H2
ALLIGPUM.XIS
ALLIGPUM.OUT
MAINOUT.STO
MAINOUT.HL1
MAINOUT.HL2
MAINOUT.HL3
MAINOUT.HL#%
MAINOUT.HL>5
MAINA.H2
MAINB.H2
MAINC.H2

APPENDIX E

HEC-1 Analysis of Alligator Bayou Watershed

HEC-2 Storage Analysis of Main OQutfall Channel

HEC-2 Storage Analysis of Main "A"

HEC-2 Storage Analysis of Main "C"

Pump Routing Analysis of Alligator Bayou Pump Station

Output File Listing for ALLIGPUM.XIS

HEC-2 Level Pool Storage Analysis of Main Outfall Channel

HEC-2 Head Loss Analysis of Main OQutfall Channel, Flow = 1000 cfs
HEC-2 Head Loss Analysis of Main Outfall Channel, Flow = 2000 cfs
HEC-2 Head Loss Analysis of Main Qutfall Channel, Flow = 3000 cfs
HEC-2 Head Loss Analysis of Main Qutfall Channel, Flow = 4000 cfs
HEC-2 Head Loss Analysis of Main Outfall Channel, Flow = 5000 cfs
HEC-2 Analysis of Main "A"

HEC-2 Analysis of Main "B"

HEC-2 Analysis of Main "C"

PROPOSED ALTERNATIVE 1

ALLIGPUM.3P
ALLIGPUM.OUT
MAINQUT.HLé6
MAINOUT.HL?
MAINOUT.HL&
MAINOUT.HLS
MAINOQUT.HLO
MAINASP.H2Z
MAINBEP.H2
MAINCZP.H2

APPENDIX F

Pump Routing Analysis of Alligator Bayou Pump Station - 3 Pumps
Output File Listing for ALLIGPUM.8P

HEC-2 Head Loss Analysis of Main Outfal! Channel, Flow = 6000 cfs
HEC-2 Head Loss Analysis of Main Outfall Channe!, Flow = 7000 cfs
HEC-2 Head Loss Analysis of Main Outfall Channel, Flow = 8000 cfs
HEC-2 Head Loss Analysis of Main Outfall Channel, Flow = 9000 cfs
HEC-2 Head Loss Analysis of Main Qutfall Channel, Flow = 10,000 cfs
HEC-2 Analysis of Main "A" - Starting WSEL for 8 Pumps

HEC-2 Analysis of Main "B" - Starting WSEL for 8 Pumps

HEC-2 Analysis of Main "C" - Starting WSEL for 8 Pumps

PROPOSED ALTERNATIVE 2

ALLIG2PR.H!
ALLIGPUM.PRO

ALLIGPUM.OUT
MAINALPR.H2
MAINAUPR.HZ
MAINBCI.H2
MAINCLPR.H2
MAINCUPR.H?2

HEC-1 Analysis of Alligator Bayou Watershed - Proposed Routings &
Improvements

Pump Routing Analysis of Alligator Bayou Pump Station - Existing
Station - Proposed Routings & Improvements

Output File Listing for ALLIGPUM.PRO

HEC-2 Analysis of Lower Main "A" - Proposed Routings & Improvements

HEC-2 Analysis of Upper Main "A" - Proposed Routings & Improvements

HEC-2 Analysis of Main "B" - Proposed Routings & Improvements

HEC-2 Analysis of Lower Main "C" - Proposed Routings & Improvements

HEC-2 Analysis of Upper Main "C" - Proposed Routings & Improvements



Alligator Bayou Ponding Study Port Arthur, Texas
Contract No. 8-483-633
The following maps are not attached to this report.
They are located in the official file and may be
copied upon request.

Existing Drainage Area Map - Job No. 467-05
Exhibit 2

Cross Section Layout - Job No. 467-05 Exhibit 3

Existing 100-yr. Ponding Limits & Proposed
Alternative 1 Ponding Limits Job 467-05 Exhibit 4

Proposed Drainage Area Map Alternative 2 Job No.
467-05 Exhibit 5

Existing 100-Yr Ponding Limits & Proposed
Alternative 2 Ponding Limits Job 467-05 Exhibit 6

Soil Phase Job 88-32 Exhibit A-1
Generalized Habitat Map Job 88-32 Exhibit A-2

Proposed Land Use 1 For Reclaimed Area Alternate
2 Exhibit B-1

Proposed Land Use 1A for relaimed area alternate 2
Exhibit B-2

Please contact Research and Planning Fund Grants
Management Division at (512) 463-7926 for copies.



